Human papillomavirus L1 protein expressed in Escherichia coli self-assembles into virus-like particles that are highly immunogenic.
HPV vaccines based on L1 virus-like particles (VLPs) provided a high degree of protection against HPVs infection. In this study, the codon optimized HPV16 L1 gene were sub-cloned into five procaryotic expression vectors (pET-28a, pET-32a, pGEX-4T-2, pE-sumo and pHSIE), and fused with different protein tags. No recombinant proteins were expressed in pET-28a-L1 and pHSIE-L1, and the proteins expressed by pET-32a-L1 plasmid with TRX-tag were in the form of inclusion body. Only SUMO-tagged and GST-tagged L1 proteins expressed by pE-Sumo-L1 or pGEX-4T-L1 were soluble. The yield of SUMO-L1 protein reached 260mg/L fermentation medium in shake flask. After SUMO tags were eliminated, a 90% purity of L1 proteins was generated by ion-exchange and Ni-NTA affinity chromatography. The purified HPV16 L1 protein self-assembled into virus-like particles (VLPs) and showed a haemagglutination activity. High titers specific and neutralizing antibodies were detected in HPV 16 L1VLPs vaccinated mice. Cytokines such as IFN-γ and IL-2 showed significant higher in VLPs vaccinated mice compared with negative control (p<0.05, p=0.055). Thus, the expression of recombinant HPV16 L1 VLPs in Escherichia coli was feasible, which could potentially be used for a VLP-based HPV vaccine.